Microencapsulation using poly (L-lactic acid) III: Effect of polymer molecular weight on the microcapsule properties.
Poly (L-lactic acid) microcapsules were prepared using an emulsification and organic solvent evaporation technique (w/o system) with phenobarbitone as a reference core. Three polymers of different molecular weight (61,300; 43,200, 2400), were used to prepare different core loaded microcapsules. Microcapsule size increased with increase in polymer molecular weight. Microcapsule size was also found to increase with increase in core loading with the two high molecular weight polymers, whilst the low molecular weight polymer tended to aggregate to form larger microcapsules than expected. The calculated microcapsule density was found to decrease with an increase in the polymer molecular weight and core loading. 'Encapsulation efficiency' was reduced with the decrease in initial theoretical core loading. However, the phenobarbitone content of the microcapsules was not affected by the difference in polymer molecular weight. Significant morphological differences were observed due to variations in the polymer molecular weight. The two high molecular weight polymers were found to produce non-uniform, porous microcapsules, whilst low molecular weight polymer formed a uniform non-porous surface when core loading was low. With increasing core loading, an increasing number of phenobarbitone crystals were observed on the surface and microcapsules became increasingly porous. This was more evident after release of the drug. Differential scanning calorimetry of the microcapsules showed thermal events for both the polymer and phenobarbitone.